I OLGU SUNUMU CASE REPORT I

Mehmet H. ATALAR, MD,
Hulusi EGILMEZ, MD 2
Cesur GUMUS, MD?

aDepartment of Radiology,
Cumhuriyet University
Faculty of Medicine, Sivas

Gelig Tarihi/Received: 03.07.2008
Kabul Tarihi/Accepted: 13.11.2008

This work is presented at 14"
Annual Meeting, European Society
of Musculoskeletal Radiology 2007,
Izmir, Turkey.

Yazisma Adresi/Correspondence:
Mehmet H. ATALAR, MD
Cumhuriyet University

Faculty of Medicine,

Department of Radiology, Sivas,
TURKIYE/TURKEY

mehmet5896 @yahoo.com

Copyright © 2010 by Tiirkiye Klinikleri

1078

Orbital Involvement in Cherubism:
Computed Tomographic and
Three-Dimensional Imaging Findings:
Case Report

Serubizmde Orbital Tutulum:
Bilgisayarli Tomografi ve U¢ Boyutlu
Goriintileme Bulgular:

ABSTRACT Cherubism is a rare hereditary benign lesion of the mandible that appears in child-
hood as bilateral painless swellings that progress until puberty, and then spontaneously regress. It
was first described in 1933 and referred to as familial multilocular cystic disease of the mandible.
These lesions are rarely seen and the diagnosis of the lesion requires the integration of the
histopathology with history, clinical course of the disease and the radiographic appearance. Plain
radiographs and computed tomography (CT) scan are sufficient for radiological diagnosis. Orbital
involvement secondary to cherubism is rare. In this article, we describe CT and three-dimensional
(3D) imaging features in two cases with extensive orbital involvement of cherubism.

Key Words: Jaw diseases; cherubism; tomography scanners, x-ray computed; imaging,
three-dimensional

OZET Serubizm, piiberteye kadar ilerleyici, daha sonra kendiliginden gerileyen iki tarafli agrisiz
mandibular sislik ile karakterize cocukluk gaginin nadir herediter benign lezyonudur. {1k kez 1933
yilinda mandibulanin ailesel multilokiiler kistik hastalig1 olarak tanimlanmigtir. Bu lezyonlar na-
dir goriiliir ve lezyonun tanis1 radyografik goriiniim, hastalik 6ykiisti ve klinik seyri ile histopato-
lojik bulgular temelinde yapilir. Direkt rontgenografiler ve bilgisayarli tomografi (BT), radyolojik
tani i¢in yeterlidir. Serubizme sekonder orbital tutulum nadirdir. Bu yazida, serubizme bagh yay-
gin orbital tutulumu olan iki olguda BT ve ti¢ boyutlu (3B) goriintiileme 6zellikleri tanimlanmak-
tadr.

Anahtar Kelimeler: Cene hastaliklari; serubizm; bilgisayarli tomografi; ti¢ boyutlu gériintiileme
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herubism is a very rare, hereditary, fibroosseous dysplasia of the jaws

which usually produces massive bilateral enlargement of the maxilla

and mandible. The renaissance cherubic appearance of the eyes, ‘rai-
sed to heaven’, appears due to enlargement of the lower half of the face,
lower eyelid retraction and superior globe displacement when there is ma-
xillary bone hypertrophy at the orbital floor. Cherubism may have orbital
manifestations including lower lid retraction, proptosis, diplopia, globe disp-
lacement and visual loss due to optic atrophy. Orbital involvement in che-
rubism may develop beyond puberty, after stabilization or regression of the
lesions in the jaws.! We herein present computed tomography (CT) and
three-dimensional (3D) CT imaging findings in two sporadic cases of che-
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rubism with extensive, bilateral orbital involve-
ment.

CASE REPORTS
PATIENT 1

A 12-year-old boy with known cherubism presen-
ted with facial deformity and bilateral exophthal-
mus. There was no associated trauma, tooth
extraction, constitutional disturbance or pain. The
parents and other relatives, as far as could be in-
vestigated, did not have any facial deformity.
There was bilateral 6 mm proptosis with superior
globe displacement and marked lower lid retrac-
tion. There was moderate restriction of upgaze in
the left eye. In addition, there was scleral inden-
tation due to maxillary bone hypertrophy at the
orbital floor. The pupillary responses were normal
and there was no optic atrophy, but visual field
examination showed reduced sensitivity in the left
eye. A panoramic radiograph of the mandible re-
vealed multiloculated osteolysis involving the en-
tire mandible with dislocated teeth. Only the
mandibular condyles were not involved. X-ray of
the remaining skeleton showed no abnormalities.
CT scan showed soft tissue density masses occup-
ying mandible, maxilla, and orbit with disrupted
cortex (Figures 1A, B). 3D volume-rendered (VR)
images were obtained from axial images in a sepa-
rate workstation to display vascular and soft tissue
structures. 3D-CT image exhibited a symmetrically

expanded mandible and maxilla. In addition, 3D
CT scan confirmed bilateral bony masses protru-
ding along inferior orbital walls towards orbital
apices (Figures 2A, B).

PATIENT 2

A 20-year-old male complained of slowly progres-
sive superonasal globe displacement and bilateral
inferior orbital masses of 5 years duration. He had
a history of cherubism. His family history did not
include any evidence suggestive of hereditary di-
sease. The mandible and maxilla seemed expanded
bilaterally, but no tenderness was noted.

On ophthalmology examination, there was
slight restriction of upgaze in both eyes. His eyes
were proptotic with superonasal globe displace-
ment. Anterior segment examination was normal.
Fundus examination after dilation of the pupils re-
vealed healthy maculae and normal discs with no
evidence of pallor.

Radiographs of the facial bones showed exten-
sive involvement of the mandible and the maxilla
(Figure 3). The normal trabecular architecture of
both jaws was replaced with multilocular radiolu-
cencies containing patchy foci of calcification. CT
scans exhibited symmetrically expanded mandible
and maxilla with extensive osteolysis and bone des-
truction of both edges of the maxilla. CT scans de-
monstrated multicystic bony lesions arising from

FIGURE 1: Case 1. In the bone window, axial (A) and coronal (B) CT images reveals bilateral inferolateral masses involving the orbital floors and producing
marked superioromedial displacement of the orbital contents.
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FIGURE 2: Case 1. (A) In the bone window, anterior view of three-dimensional volume-rendering CT scan shows gross bony hypertrophy of the orbital floors
(L>R), (B) In the soft tissue window, three-dimensional volume rendering CT image shows expansile osseous remodelling of the jaws.

the orbital floors bilaterally (Figures 4 A, B). 3D CT
scan of the face showed multilocular radiolucent
areas with intervening solid tissues, involving the
mandible and maxilla with marked extension of the
lesion into the posterior of both orbits (Figure 5).
The orbit had a reduced vertical dimension and the
orbital contents were displaced superiorly. The le-
sion was very close to the right optic nerve but did
not appear to infiltrate the orbital contents.

In both cases, laboratory tests, which included
serum calcium, phosphorus, and alkaline phospha-
tase, were normal. No abnormality was found on
clinical examination of the chest, abdomen, car-
diovascular, or central nervous system. Laboratory
tests, which included serum calcium, phosphorus,
and alkaline phosphatase, were normal. There was
no cortical break, fracture, or periosteal reaction
within the affected bones. In both cases, because of
the extensive maxillary involvement with exten-
sion into the orbital cavity, known expansile na-
ture of the lesion and potential risk of compressive
optic neuropathy, a multidisciplinary team perfor-
med surgery to debulk the orbital and maxillary le-
sions.

I DISCUSSION

Cherubism was first described by Jones in 1933 as
familial multilocular cystic disease of the jaws.
Cherubism is a rare benign condition with autoso-
mal dominant inheritance. It appears to have 100%
penetrance in male patients but only 50-70% pe-
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FIGURE 3: Case 2. Plain X-ray of the jaw (anteroposterior view) shows in-
volvement of the body and both ascending rami of the mandible with absence
of the lower incisor teeth and displacement of other teeth. In addition, the ra-
diograph shows expansile osseous remodelling of mandible.

netrance in female patients. A genome-wide search
has established linkage to chromosome 4p16. The
disease is not present at birth. The affected jaw be-
gins to swell in early childhood and increases in
size until puberty after which the disease does not
progress further. In some cases the bone lesion reg-
resses without any treatment. Approximately 175
cases of cherubism have been reported in the me-
dical literature. The maxilla and mandible are usu-
ally bilaterally enlarged giving a fullness of the
cheeks and jaw. Although the mandible is more
frequently affected, lesions affecting the maxilla are
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FIGURE 4: Case 2. (A, B) In the bone window, axial CT images through the mid-orbits and maxilla demonstrate maxillary involvement and decreased bilateral

orbital volume.

more aggressive, as observed in our patients. This
causes traction of the lower lids and with superior
globe displacement. 33

A perivascular fibrosis resulting in reduced
oxygenation of bone and an alteration of the me-
senchyme during the development of bone have
been considered in the pathogenesis of cherubism.
Affected children are normal at birth with a mean
age of presentation of seven years. The facial de-
formity consists of painless enlargement of the jaws
up to the first decade and recede in adulthood.* *

Histologic examination of the lesions usually
reveals numerous multinucleated giant cells. The
collagenous stroma, which contains a large num-
ber of spindle-shaped fibroblasts, is considered uni-
que because of its water-logged, granular nature.
Numerous small vessels are present, and the capil-
laries exhibit large endothelial cells and perivascu-
12,8

lar capillary cuffing.
Ramon and Engelberg proposed a grading
system for cherubism based on involvement;*
Grade I: involvement of both mandibular as-
cending rami,
Grade 2: grade 1 plus involvement of both ma-

xillary tuberosities,

Grade 3: massive involvement of the whole
maxillae and mandible except the condylar proces-
ses,
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FIGURE 5: Case 2. Anterior view of three-dimensional volume rendering
CT scan shows multicystic expansive bony lesions occupying the mandible
and maxilla extension to the orbital floors bilaterality.

Grade 4: grade 3 plus involvement the floor of
the orbits, causing orbital compression.

In our patients, the lesions were classified as
grade 4, according to the grading system.

Cherubism may have orbital manifestations
including lower lid retraction, proptosis, diplopia,
globe displacement and visual loss due to optic at-
rophy. However, orbital involvement secondary to
cherubism has rarely been reported in the medical
literature. In extensive literature search on orbital
involvement secondary to cherubism, we found
only two cases reports on this subject.>®
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Cherubism usually does not affect other parts
of the skeleton or osseous metabolism; the bone
markers phosphorous, serum calcium, and alkaline
phosphatase are usually at normal levels with res-
pect to age.*® 1% In our cases, a complete hematolo-
gical workup was normal.

The typical radiographic appearance of che-
rubism is that of bilateral, well-defined, multilo-
cular radiolucencies that can affect the mandible
and the maxilla. Lesions often begin near the angle
of the mandible and expand into the body and the
ramus of the mandible. Preservation of mandibu-
lar condyles is regarded as the pathognomonic
finding of cherubism. In both of our cases, mandi-
bular condyles were preserved. Expanding lesions
often cause thinning of the cortex and, in the ma-
xilla, may cause obliteration of the maxillary sinus.
In our cases, CT scanning helped to provide a clear
delineation of the extent of disease, which was dif-
ficult on radiographs due to the overlap of the fa-
cial bones. On CT, we depicted bilateral osseous
involvement, cortical thinning and expansile re-
modeling in the involved bones. In our cases, CT
showed a multilocular appearance in the mandible
created by the presence of bony septa and expan-
sile remodeling and perforation in some regions.
Moreover, we noticed the involvement of both
maxillae. The lesion expanded into the maxillary
sinus and caused the osseous involvement of orbi-
tal floors bilaterally. In addition, virtual recons-
tructions using 3D-CT imaging were also
performed to provide a better anatomical visuali-
zation of the extent of the lesions. On the other
hand, magnetic resonance imaging is only useful
in determining the extent and localization of the
lesions and the relation of the lesions with the

orbit and the optic nerves.>”"?

The differential diagnosis of cherubism inclu-
des giant cell granuloma of the mandible, odonto-
genic cyst, ameloblastoma, odontogenic fibroma,
myxoma, hemorrhagic bone cyst, aneurysmal bone
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cyst, craniofacial fibrous dysplasia (McCune Alb-
right syndrome), familial gigantiform cementoma,
brown tumor of hyperparathyroidism and Jaffe-
Campanacci syndrome. Giant cell granuloma is
usually unilateral and involves the patients bet-
ween the ages of 20-40. Unlike cherubism, osteoc-
lastoma rarely involves the mandible. Bilateral
odontogenic cysts are not common in the first five
years of life. Familial gigantiform cementoma is a
rare osseous lesion characterized by cementum
production in the lesions, and it usually involves
the maxilla, not the mandible. Vascular tumors of
facial bones usually follow trauma and usually are
not confused with cherubism. Brown tumor and
Jaffe-Campanacci syndrome are readily distinguis-
hed on the clinical grounds and are easily elimina-
ted from the differential diagnosis. Particularly,
cherubism should be distinguished from giant-cell
reparative granuloma and McCune-Albright
syndrome basically on clinical and radiological gro-
unds and from hyperparathyroidism lesions on bi-
ochemical studies. Furthermore, hypertrophy of
bilateral masseter muscles and pathologies related
to the parotid gland should be kept in mind in the

differential diagnosis of cherubism."

The guidelines have not yet been established
for the treatment of cherubism. Treatment must be
individually determined for each patient, taking
into account the extension of lesions, the potential
for pathologic fracture, and the high probability of
eventual regression.'?

In conclusion, cherubism can lead to various
types of ophthalmologic complications. Exopht-
halmus and loss of visual acuity due to compression
of the optic nerve are the most common findings.
Clinicians must be aware of these complications.
We suggest that all cases of cherubism should be
studied through CT and 3D-CT imaging because
they can give much more information considering
the extension and involvement of the facial bones,
with a more specific spectrum of the lesion.
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